INTRODUCTION
In India, common morbidities among children under 3 years of age are fever, acute respiratory infections, diarrhea. [1] Many of these children die at home, without access to essential health services that might have saved their lives. Some children succumb to respiratory or diarrheal infections that are no longer threats in industrialized countries. [2, 3] Up to half of deaths of children under the age of 5 years are associated with undernutrition, a condition in which a young child's body and mind are deprived of the nutrients needed for growth and development. United Nations' millennium development goal is committed to reduce two thirds of child mortality by the year 2015. Integrated Management of Neonatal and Childhood Illnesses (IMNCI) also envisions that family and community health practices, especially health care-seeking behaviors, are to be improved to reduce child morbidity and mortality. [4] Effective early management at the home level and health care-seeking behavior in case of appearance of danger signs are key strategies to prevent occurrence of severe and life-threatening childhood illnesses. [5] Understanding the determinants of these morbidities, as well as the health seekingbehavior, may help in planning interventions for controlling childhood morbidity and mortality.
Though the magnitude of childhood morbidities in India is well known, very few studies have focused on their determinants and the healthseeking behavior of the mothers of the ill children. [6] [7] [8] Hence we conducted the present study to find out the prevalence of acute morbidities; their epidemiological determinants; and the health care-seeking behavior of mothers among children below 3 years of age in rural Wardha district.
MATERIALS AND METHODS

Study setting
The present triangulated research study using quantitative (survey) and qualitative (focus group discussions, FGDs) methods was undertaken in 3 primary health centers (PHCs) of Wardha district, namely, Anji, Gaul and Talegaon, with a total population of 88,187. A list of 5067 children was prepared by undertaking house-to-house visits. The study site was located in rural Wardha district, about 758 km east of the Maharashtra state capital, Mumbai. The health care delivery system of the district comprised of state-owned subcenters (SCs), primary health centers (PHCs) at the primary level; rural hospital (RH) at the secondary level; and district hospital (DH) and 2 private medical colleges at the tertiary level. Apart from this structure, there were private doctors, practicing allopathy and/ or Indian systems of medicine. The study was approved by the institutional ethical committee.
Study design, sampling method and sample size
The present study was conducted in 2 phases. The first phase comprised of quantitative survey. The second phase comprised of postsurvey qualitative study (FGDs) to bridge identiÞ ed gaps in the information obtained from survey. [9] The study was undertaken during the period from January 2005 to December 2005.
Considering the rough estimate of the proportion of children below 3 years of age who could have one or the other acute morbidity ACUTE CHILDHOOD MORBIDITIES IN RURAL WARDHA under study to be 0.5; 5% alpha error; 10% relative error in the estimated prevalence; and design effect of 2.5, the minimum sample size required was 960 children. [10] The sample was drawn from 3 PHC areas by 30-cluster sampling technique, where the number of clusters was proportional to the population in each of the 3 PHC areas. From each cluster, 33 children below 3 years of age (11 children from each of the following age groups: 0-11 months, 12-23 months and 24-35 months) were chosen by systematic randomization. Thus the total sample studied comprised of 990 children. The study was approved by the institutional ethical committee.
Data collection
After obtaining informed consent, a trained interviewer interviewed 990 mothers of children below 3 years of age using a pre-designed and pre-tested questionnaire by undertaking houseto-house visits. The structured questionnaire covered symptom-speciÞ c information on acute child morbidities as perceived by the mother in the 2 weeks preceding the survey, as well as health care-seeking behavior of mothers of these children. Socioeconomic status was assessed by the type of ration card issued to the family of the child by the government of Maharashtra state under its public distribution system. Families below poverty line receive yellow ration cards, while other families receive orange ration cards. Health care seeking was deÞ ned as any attempt by the mother to obtain an expert opinion from a biomedical health care provider outside the home during the child's illness.
To assess nutritional status, weight was obtained by Salter scale provided by United Nations Children's Fund (UNICEF) . Height was measured for children between 24 and 35 months, while length was measured for children below 24 months as per the WHO guidelines on anthropometry. [11] Hemoglobin concentration in children between 6 and 35 months (n= 772) was estimated using 'filter paper cyanmethemoglobin method.' [12] Using WHO guidelines, anemia was defined as hemoglobin concentration less than 110 g/L. [13] Mild anemia was defined as hemoglobin concentration less than 110 g/L but greater than or equal to 100 g/L; moderate anemia, as hemoglobin concentration less than 100 g/L but greater than or equal to 70 g/L; and severe anemia, as hemoglobin concentration less than 70 g/L. [14, 15] Post-survey qualitative study Post-survey focus group discussions (FGDs) were undertaken to bridge gaps in the information obtained from the survey. [9] A trained social worker, after obtaining informed consent, facilitated FGDs with the mothers of children below 3 years of age belonging to different socioeconomic groups. The structured guidelines were followed, and a note taker carefully recorded the discussions in the local language, Marathi. A total of 9 FGDs were conducted. The number of FGDs to be undertaken was decided by the saturation point, i.e., the point at which it stopped yielding any new information.
Statistical analysis
The data was analyzed by using SPSS 12.0.1 software package. Nutritional status was deÞ ned by NCHS reference (1978) values for 'weight for age,' 'weight for height' and 'height for age.' 'Weight for age,' 'weight for height' and 'height for age' values below 2 standard deviations were considered as underweight, wasted and stunted. [11] For nutritional analysis, epi_info 6.04d was used.
We constructed the composite index of anthropometric failure (CIAF) as explained by Nandy et al. [16] As given by Nandy et al., the anthropometric permutations of the children are as follows: group A-no failure; group B-wasting only; group C-wasting and underweight; group D-wasting, stunting and underweight; group E-stunting and underweight; group F-stunting only; and Þ nally, group Y-underweight only. The sum of the numbers of children in groups B to F provides the CIAF. [16] These were further grouped as having 'no failure,' 'single failure,' i.e., groups B, F and Y; 'two failures,' i.e., groups C and E; and 'three failures,' i.e., group D; for analysis purpose.
Associations between risk factors and morbidity were evaluated by using chi-square tests. To calculate odds ratio (OR), morbidity was taken as a dependent variable with dichotomous outcome (yes, no); while age group (0-11, 12-23, 24-35 months), sex (male, female), caste [(open category and other categories ('other backward castes,' scheduled castes, scheduled tribes)], mother's education (>10 years, 1-10 years, uneducated), family type (joint, nuclear), socioeconomic status (above poverty level, below poverty level), anemia (no anemia, mild anemia, moderate anemia, severe anemia) and CIAF (no failure, single failure, two failures, three failures) were considered independent variables. Independent variables with a P value of .2 and less in bivariate analysis were forced into the Þ nal model that was derived by multiple logistic regressions using backward LR method.
P< .05 was taken as a cut off value of statistical signiÞ cance. A content analysis of qualitative data was undertaken.
RESULTS
Study population
Out of the 990 children studied, there were 330 children in each of the following age groups: 0-11 months, 12-23 months and 24-35 months; and 55.1% were male. A majority (51.4%) of children were from the 'other backward castes' category, while only 2.9% were from the 'open' caste category. Majority (65.2%) of mothers had 1-10 years of education, while 6.9% of mothers were uneducated. About 57.5% of children were from a joint family, and 19.9% of children were from families below poverty level [ Table 1 ]. About 137 (85.1%) out of 161 children below 6 months were exclusively breastfed during the last 24 hours.
The prevalence of anemia was 80.3%. Mild, moderate and severe anemias were detected in 27.7%, 51.3% and 1.3% of children, respectively. As per composite index of anthropometric failure (CIAF), 59.6% of children were undernourished, where 22.4% of children had only 1 type of anthropometric failure (2.4%-only wasting; 7.4%-only underweight; and 12.6%-only stunting), 32.0% of children had 2 types of anthropometric failures (6.2%-wasting and underweight; and 25.8%-stunting and underweight) and 5.2% of children had 3 types of anthropometric failures (stunting, wasting and underweight) [ Table 1 ].
Acute morbidities
The overall prevalence of acute morbidity was 59.9%, i.e., at least one of the conditions like fever, cough and cold, pneumonia, diarrhea or dysentery was present during the 2 weeks preceding the survey. Most frequently reported symptoms were cough and cold (41%) and fever (34.1%), followed by pneumonia (6.7%), diarrhea (5.7%) and dysentery (0.3%) [ Table 2 ].
The prevalence of morbidity was minimum (54.2%) in the Þ rst year of life, while it was maximum (65.8%) in the second year of life. The difference in the prevalence of morbidities among children of different age 
Some epidemiologic correlates
Children aged 12-23 months were 1.62 times more likely to be morbid as compared with children aged 0-11 months. This risk decreases to 1.25 times in the age group 24-35 months. Similarly, the risk of being morbid was 1.61 and 1.36 times among children with mothers having 1-10 years of education and with mothers having no education, respectively, as compared to that among those children with mothers having more than 10 years of education. Children with mild anemia, moderate anemia and severe anemia had 1.52, 1.61 and 9.21 times higher risk of being morbid, Table 2 ]. On bivariate analysis, statistically significant risk of any morbidity (at least one of the morbidities studied) was associated with child's age being 12-23 months, child having mother who was less educated or uneducated, child being anemic and child having all 3 types of anthropometric failures (stunting, wasting and underweight).
After applying a multiple logistic regression, the Þ nal model suggested that signiÞ cant predictors of morbidity were mother's education and anemia. *Hemoglobin in children below 6 months of age was not estimated, **SD scores for 12 children were beyond the acceptable limits, hence omitted, @ Final model was derived by multivariate logistic regression by using backward LR method treatment from private clinics, followed by rural hospital/ district hospital/ medical college (21%) and sub-center/primary health center (9.2%). Majority (66.7%) of the mothers gave home-based treatment for diarrhea [ Table 3 ]. All the children received home-available fluids, while 61.1% of children with diarrhea received oral re-hydration solution (ORS).
As explored in the post-survey FGDs with the mothers, the major reason for not accessing government health facilities was lack of faith in government health services due to unavailability of doctors at the primary health care level like SCs/ PHCs, poor care by doctors and nurses at the tertiary care level, lack of medicines and equipments and Þ nally no relief with the treatment provided. The paid services of doctors at private clinics were reported to be good as they were available when required; and unlike government health care providers, private providers treated the case in less time period, without further referring the sick child. So rural people preferred to borrow and spend money for the sick child's treatment.
DISCUSSION
Children under 3 years of age are very prone to infections and childhood morbidities. Morbidities lead to malnutrition and micronutrient deficiencies and vice versa. Acute respiratory infections, primarily pneumonia, are the major cause of illness among children and the leading cause of childhood mortality throughout the world, followed by diarrhea. [15] In the present study, about 60% of children were reported to have at least one of the acute morbidities like fever, cough and cold, pneumonia, diarrhea and dysentery within the 2 weeks of the survey. Most frequently reported symptoms were cough and cold (41%) and fever (34.1%), followed by pneumonia (6.7%), diarrhea (5.7%) and dysentery (0.3%). Mishra et al. reported that 26.3% of children below the age of 5 years suffered from cough and cold; 22%, from diarrhea; and 3.6%, from pneumonia; in rural Allahabad. [17] Ray et al.
reported that 58.2% and 22.2% of children below the age of 5 years suffered from ARI and diarrhea, respectively, in rural West Bengal. [18] Another study from the rural areas of Meerut district of Uttar Pradesh revealed that 42.3%
of children below the age of 5 years suffered from ARI. [19] According to National Family Health Survey-III (NFHS-III) in India, 19.2%, 29.5% and 2.6% of mothers of children below the age of 3 years reported that their children suffered from diarrhea, fever and dysentery, respectively.
[20] In the present study, it is noteworthy that 87.5% of children from this rural community received health care, where 66.1% of sick children got treatment from private clinics. Majority of mothers accessed private health care service for all illness symptoms, and it was not restricted to any particular illness symptoms except for diarrhea, where home remedy was sought in the form of home-available fluids and ORS. In NFHS-III, 71% of children with fever were taken to a health facility, and 26% of children with diarrhea received ORS. [20] This information showing interstate variations in child morbidity pattern is crucial for needbased and area-speciÞ c prioritization and policy formulation during implementation of child survival program.
Owing to the poor quality of treatment provided by government health care providers, the poor rural mothers preferred to spend out-of-pocket and access private health care services. In order to address resource limitations and management inefficiencies of public health facilities, the government of India has undertaken an ambitious nationwide decentralized National Rural Health Mission (NRHM), which intends to implement Integrated Management of Neonatal and Childhood Illnesses (IMNCI) through training and capacitybuilding of the existing health care delivery system. [21] Apart from revitalization of public health care systems, NRHM also envisioned public-private partnership for health care delivery. [21] Poor rural people are expected to beneÞ t from these schemes.
In the present study, out of the various risk factors assessed, mother's poor educational status (1-10 years of education) and presence of nutritional anemia were the factors signiÞ cantly associated with acute morbidities. Basu and Stephenson also reported the importance of maternal education in prevention of childhood morbidity and mortality. [7] It needs long-term intervention to improve the educational status of mothers. Iron deÞ ciency has an adverse effect on the immune system. Reduced capacity of leucocytes to kill ingested microorganisms and decreased ability of lymphocytes to replicate, coupled with the lower concentration of cells responsible for cell-mediated immunity, result in higher morbidity due to infectious diseases. Iron supplementation has demonstrated reduction in morbidities from infectious diseases. [22] This makes a strong case to 'operationalize' programs like National Nutritional Anemia Control Program and the IMNCI program, which focus on prevention and correction of nutritional anemia among children. The correction of nutritional anemia will break the vicious cycle of morbidity leading to malnutrition and vice versa.
Conventionally, malnutrition is assessed by 'weight for age,' i.e., underweight; 'weight for height,' i.e., wasting; and 'height for age,' i.e., stunting; implicating different processes of malnutrition. Each of these indicators gives different values, and there is overlap between them. There is no summary indicator to show how many children in total are affected by malnutrition. Composite index of anthropometric failure (CIAF) overcomes the above-mentioned drawback of conventional indicators and gives a summary measure of undernutrition. It encompasses wasting and/ or stunting and/ or underweight status. [16] CIAF used in combination with these routinely used indicators will present a better picture of malnutrition in the community. [16] Nandy et al. have shown the relationship between the number of anthropometric failures and the morbidities among children. [16] Nandy and Miranda have argued in favor of using the summary measure to track the progress in achievement of millennium development goals. [23] In the present study, signiÞ cantly higher risk of morbidity was observed in a child who had 3 types of anthropometric failures simultaneously.
To summarize, the study points to a number of constraints in the existing rural health care delivery systems in India and high prevalence of acute childhood morbidities. Nutritional anemia and mother's poor educational status were the most important risk factors of acute childhood morbidity. There is need to revitalize the existing health care delivery systems and child health programs in rural India with emphasis on immediate correction of nutritional anemia. However, the limitation of the study should be kept in mind. The study was carried out in a small geographic area with high female literacy, and the Þ ndings should be validated by carrying out studies in larger geographic areas so that the Þ ndings can be generalized to larger population groups.
